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SPECIFICATION 

1 . TITLE OF INVENTION 
Electronic Device 

2. CLAIMS 

1. An electronic device that mounts a plurality of semiconductor devices, 
wherein a select lead pin and a plurality of dummy lead pins are provided in a 
respectively different specified sequence at each of said semiconductor devices, and 
select lead pins and pluralities of dummy lead pins of each semiconductor device having 
the same sequence number are electrically connected in series. 

2. An electronic device according to claim 1, wherein said plurality of 
semiconductor devices is mounted by stacking them. 

3. DETAILED EXPLANATION OF THE INVENTION 

Industrial Field of Application 

The present invention pertains to an electronic device that mounts a plurality of 
semiconductor devices; more specifically, it pertains to a technique that can be 
effectively applied to semiconductor chip selection technology. 

Prior Art 
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In microcomputers, when one constitutes a large-capacity memory using a 
plurality of memory chips, if one attempts to use a directly connected memory chip 
selection terminal a plurality of memory chips is selected by the same select signal (that 
is, enabled). 

Therefore, for example, as shown in FIG. 7 it is necessary to arrange things so 
that combining the polarities of memory chip select terminals CSi, CS2, and CS3 does not 
simultaneously select a plurality of memory chips 1, 2, and 3. In order to implement this, 
one provides three memory chip select terminals CSi, CS2, and CS3 and memory chip 
select lead pins CSFi, CSF 2 , and CSF 3 for the respective memory chips 1, 2, and 3 as 
shown in FIG. 8. Furthermore, in FIG. 7 item 6 is a chip selector and in FIG. 8 item 5 is 
a bonding wire. 

Problems the Invention Is to Solve 

Nevertheless, as the result of studying this technology, the present inventor 
discovered that there is a problem: in the aforesaid method one must prepare a plurality 
of memory chips with different mask patterns used when manufacturing memory chips. 

The object of the present invention is to provide a technology that gives the 
semiconductor chip select terminals in a plurality of semiconductor devices the same 
pattern, and to make it possible to select each semiconductor chip even when their lead 
pins are electrically connected in series. 

Another object of the present invention is to provide a technology that makes it 
possible to increase the packaging density of semiconductor devices. 

Another object of the present invention is to provide a technology that makes it 
possible to increase the test efficiency of pellet inspection, etc. 

The novel features and other objects of the present invention shall be clarified by 
this specification and the attached drawings. 

Means for Solving the Problems 

Of the inventions disclosed in this application, the essentials of a representative 
one can be simply explained as follows. 

It is an electronic device that mounts a plurality of semiconductor devices, 
wherein a select lead pin and a plurality of dummy lead pins are provided in a 
respectively different specified sequence at each of the aforesaid semiconductor devices, 
and select lead pins and pluralities of dummy lead pins of each semiconductor device 
having the same sequence number are electrically connected in series. 

Operation 

According to the aforesaid means a select lead pin and a plurality of dummy lead 
pins are provided in a respectively different specified sequence at each semiconductor 
device, and select lead pins and pluralities of dummy lead pins of each semiconductor 
device having the same sequence number are electrically connected in series, so the 
semiconductor chip select terminals for a plurality of semiconductor devices can be given 
the same pattern, and each semiconductor chip can be selected even though the respective 
lead pins are electrically connected in series. 

Embodiment of the Invention 
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Below, we shall explain an embodiment of the present invention in detail using 
drawings. 

Furthermore, in all of the drawings items with the same function are assigned the 
same codes, and repetitive explanation thereof is omitted. 

Embodiment I 

FIG. 1 is a drawing for explaining the connection of select terminals for each 
semiconductor chip in an electronic device mounting a plurality of semiconductor 
devices in Embodiment I of the present invention. 

FIG. 2 is a plan view showing the general structure of the electrode of a 
semiconductor chip in each semiconductor device of Embodiment I. 

FIG. 3 is a plan view showing the general structure of one embodiment of a lead 
frame electrically connected to the select electrode of each semiconductor chip shown in 
FIG. 1. 

FIGS. 4 is plan views showing the structure of the select lead part of each 
semiconductor device of the lead frame shown in FIG. 2. 

The plurality of semiconductor devices housed in the electronic device of 
Embodiment I consists of semiconductor chips, each with one chip select electrode CS 
having the same pattern as shown in FIG. 2. Also, each semiconductor device 1 1-14 is 
provided with a chip select lead pin CSFi~CSF 4 and a plurality of dummy lead pins NC, 
provided in a respectively different specified sequence as shown in FIG. 1 and 
electrically respectively connected by bonding wires 5 to the chip select electrodes 
CSi~CS 4 (=CS) of the respective semiconductor chips 1-4; chip select lead pins 
CSFi~CSF 4 and the pluralities of dummy lead pins NC having the same sequence 
number are electrically connected in series. 

The pre-assembly lead frame of the aforesaid semiconductor device 1 1 is 
provided with a chip select lead CSFi and a plurality of dummy lead pins NC in the 
respective specified sequence, as shown in FIG. 3 (TAB is a tab). Also, other pre- 
assembly lead frames 15 other than that of the aforesaid semiconductor device 1 1 are 
provided with respective chip select lead pins CFS2, CSF 3 , CSF 4 , and a plurality of 
dummy lead pins NC in a respectively different specified sequence as shown in FIG. 
4(A), (B), and (C). 

Semiconductor devices 1 1-14 are assembled using this sort of lead frame 15, and 
are stacked as shown in FIG. 5 (an oblique view of this embodiment's electronic device), 
and the respective chip select lead pins CSFi-CSF4 and the pluralities of dummy lead 
pins NC with the same position number are electrically connected in series. 

The operation for selecting a plurality of semiconductor devices is as shown in 
FIG. 1 and FIG. 5. When a chip select signal CSS, for example, the signal 0001 is input, 
the semiconductor device 1 1 is selected. Similarly, when the signal 0010 is input the 
semiconductor device 12 is selected, when the signal 0100 is input the semiconductor 
device 13 is selected, and when the signal 1000 is input the semiconductor device 14 is 
selected. 

As described above, a chip select circuit is constituted by providing chip select 
lead pins CSFi~CSF4 and dummy lead pins NC for semiconductor devices 1 1-14 at a 
respectively different specified sequence, so the select electrodes CSi-CS 4 for each 
semiconductor chip of the plurality of semiconductor devices 11-14 have the same 
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pattern CS, and each semiconductor device 11-14 can be selected through a simple 
constitution even when the respective chip select lead pins CSF1-CSF4 are electrically 
connected in series by the bonding wire 5. As a result it is not necessary to prepare a 
plurality of semiconductor chips with different mask patterns used when manufacturing a 
semiconductor chip. 

Also, stacking the semiconductor devices 11-14 makes it possible to increase the 
packaging density. 

Doing pellet inspection under prior art required preparing four types of test 
programs, but as a result [of the present invention] in this embodiment one type of test 
program is sufficient, so the efficiency of pellet inspection can be increased. 

In the foregoing the present invention was explained in detail based on an 
embodiment, but the present invention is not limited to the aforesaid embodiment; it goes 
without saying that various modifications are possible without departing from its essence. 

For example, the pattern of the lead frame 15 was shaped as shown in FIG. 3 in 
the aforesaid embodiment, but as shown in FIG. 6 it is also possible to provide a chip 
select lead frame CSFo, to provide dummy lead pins NC and chip select lead pin CSFi as 
separate patterns, and during assembly to electrically connect the aforesaid chip select 
lead frame CSF 0 and chip select lead pin CSFi by the bonding wire 5, for example. 

Also, in the aforesaid embodiment there was one select electrode for a 
semiconductor chip, but even more semiconductor devices can be stacked with two or 
more. 

Effect of the Invention 

The effects obtained through a representative example of the present invention 
disclosed in this specification can be simply explained as follows. 

(1) A chip select lead pin and a plurality of dummy lead pins are provided in a 
respectively different specified sequence at each semiconductor device, and select lead 
pins and pluralities of dummy lead pins of each semiconductor device having the same 
sequence number are electrically connected in series, so the semiconductor chip select 
electrodes for a plurality of semiconductor devices can be given the same pattern, and 
each semiconductor device can be accurately selected by a chip select signal even though 
the respective select terminals are electrically connected in series. As a result it is not 
necessary to prepare a plurality of semiconductor chips with different mask patterns used 
when manufacturing a semiconductor chip. 

(2) Also, stacking the plurality of semiconductor devices makes it possible to 
increase the packaging density. 

(3) Doing pellet inspection under prior art required preparing four types of 
test programs, but as a result of the aforesaid (2) in this embodiment one type of test 
program is sufficient, so the efficiency of pellet inspection can be increased. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a drawing for explaining the connection of select terminals for each 
semiconductor chip in an electronic device mounting a plurality of semiconductor 
devices in one embodiment of the present invention. 

FIG. 2 is a plan view showing the general structure of the electrode of a 
semiconductor chip in each semiconductor device of this embodiment. 
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FIG. 3 is a plan view showing the general structure of one embodiment of a lead 
frame electrically connected to the select electrode of each semiconductor chip shown in 
FIG. 1. 

FIGS. 4(A)~(C) show plan views of the structure of the select lead part of each 
semiconductor device of the lead frame shown in FIG. 2. 

FIG. 5 is an oblique view showing the exterior of an electronic device mounting a 
plurality of semiconductor devices in this embodiment. 

FIG. 6 is a plan view showing the structure of another embodiment of this 
embodiment's lead frame. 

FIG. 7 and FIG. 8 are drawings for explaining the problems of conventional 
electronic devices mounting a plurality of semiconductor devices. 

In the drawings, 1-4 are semiconductor chips, 5 is a bonding wire, 6 is a chip 
selector, CS, CS1-CS4 are chip select electrodes, CSFo is a chip select lead frame, 
CSF1-CSF4 are chip select lead pins, NC is a dummy lead pin, CSS is a chip select 
signal, 1 1-14 are semiconductor devices, and 15 is lead frame. 

Representative: Katsuo Ogawa, Patent Agent 
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